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1 INTRODUCTION

The City of San Diego (City) developed the Master Storm Wagstem Maintenance Program
(MMP) (City of San Diego 2011) to govern channel operation and maintenance activities in an
efficient, economic, environmentally and aesthetically acceptable manner to provide flood control for
the protection of life and propertj lawsuit was filed regarding the MMB4n Diegans for Open
Government et al v. City of San Die&an Diego Superior Court Case No-2821-00101571), and

the City entered into a settlement agreement (Settlement Agreement), which requires the City to
conduct a special study (Channel Maintenance Special Study) to evaluate the purpose, need and
alternaives to channel maintenance activities for each channel maintained during the first two years
of MMP implementation in City Fiscal Years 202015 and 2012016 (FY 1415).

The current phase of the Murphy Canyon Channel maintenaogepncludes the rachanized
removal of sediment, vegetation, trash, and debris faanainagechannel in the San Diego
River watershedising heavy equipmeiduring FY 1415. The Murphy Canyon Channel area is
displayed orMMP Map 58:This special study fulfills Section 1d the Settlement Agreement
for channel maintenance activities occurring withinkhephy Canyon Channel

1.1 Background

This Channel Maintenance Special Stuglynmarizs the suite of channel assessment and retrofit
opportunitiefor channels maintainedidng FY 14 15. Within the framework of the MMP, channel
assessment and retrofit evaluation requires consideratioa otimber of factors including
maintenance practices, environmental avoidance and minimization measures, adjacent infrastructure,
and projet alternativesCombined, these elements additesspecificterms of the underlying legal
agreement foeachfocal channelTable 1provides a summary of the channel assessment and retrofit
opportunity elements addressedhis Channel Maintenance Special Study.

Table 1
Channel Maintenance SpecibStudy Overview Based on Settlement Agreement Item 1.8

Settlement AgreemeRequirements \ Sectionof Special Study
Evaluate Current Maintenance Level
Purpose of conveyance system location 2.1
Need for conveyance system 2.1
Need for aintenance at individual locations 2.2
Potential to modify maintenance practices 2.2
A comparison of vegetation trimming and vegetation removal by roots 2.2
Frequency of maintenance 2.3
Need for herbicide treatment 2.4
Vegetation analysisative/ nenative 2.5
Potential to support endangered or threatened species, or regionally sensitive { 2.6
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Table 1
Channel Maintenance SpecibStudy Overview Based on Settlement Agreement Item 1.8

Settlement AgreemeRequirements Sectionof Special Study
Infrastructure opportunities surrounding the channel 2.7
Retrofit Opportunities to Reduce Maintenance Needs
Daylighting concrete channels 3.1
Preserving habitat thatisldlife corridandhabitat for speeshtus species 3.2
Discharges into 303(d) listed waterdzhaye downstream flooding through localize 3.3
Impact Development (LID), incladihgcquisition for conversion to wetlands

This Channel Maintenance Special Studyaluates the purposeneed and alternatives to
channel maintenance activities in fReaches 1 and & the Murphy Canyon Channel

1.2 Master Maintenance Program Ove rview

The MMP identifies a specific planning, impact assessnat mitigation process for channel
maintenance activitiewithin portions ofthe jurisdiction of the City{Figure 1) For each channel
maintenanceproject, an Individual Maintenance Plan (IMP) and related Individual Technical
Assessments (IAsyerepreparedCity of San Diego 2011 The IMP identifedthe scope of work,
maintenance methodology and procedures, equipment, and duration for maintaectasiies
planned in the channel§he IAs consist of an Individual Biological Assessment (IBA), Individual
Historical Assessment (IHA), Individual Hydrologic and Hydraulic Assessment (IHHA), Individual
Water Quality Assessment (IWQA), and Individual Mofsssessment (INAY he IMP also includ

a comprehensive list dfest management pracscéBMPS), maintenance protocols and mitigation
measures derived from the applicable permits and regulationsvéinatimplemented to avoid,
minimize, and/or mitigatpotential environmental effects to sensitive resources.

As part of the IMP process, the IHHA and IWQA provide data that allows for evaluation of the
purpose, need and alternatives to channel maintenance activities and serve as a basis for this
special stdy. The IWQA also provides a suite of water quality and soil monitoring activities that

may be used to evaludiee potential water quality benefits diannelmaintenance projects that

remove sediment and pollutants from channel aréas.IMP and IAswere compiled into a
Substanti al Conf or mance Review (SCR) package
Development Services Department (DSDihder the provisions identified in the MMP
Programmaticenvironmentallmpact Report (PEIRmaddi t i on t o the Cityos
City was also required to obtain permit authorizatifmm maintenance of the Murphy Canyon
Channelfrom the California Department of Fish and Wildlife (CDFW$an DiegoRegional

Water Quality Control Board (RWQCBgnd U.S. Army Corps of Engineers (ACOE) for

approval under the terms and conditions of their respective regulatory authorities.
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Figure 1 Master Maintenance Program Channel Overview
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1.3 Project Channels

The maintenance channel discussed in thecial studyis the Murphy Canyon Channgl
commonly known as Murphy Creeik, southern San Diego County within the San Diego River
watershed. The Murphy Canyon Channel is composed of five channel segments, referred to as
ReachesThe northeramost portion of Reach 2 is located in the Caltrans +igtway and was

not included inthe maintenance area. Reach 2, unless otherwise specified, will refer to the
segment of the Reach maintained by the Qityis special studyocuses on th€ity maintained
portions ofReach 1 and Reachd the Murphy Canyon Channel, hereafter referredgahe
Murphy Canyon ChanngFigure 2) The Murphy Canyon Channel iscated in the Mission
Valley CommunityPlannng Area (City of San Diego 2011). Théownstream end of Reach 1
begins near the southeast cornethafQualcomm Stadium parking loapproimately 315 feet

north of theof the confluence to thBan Diego River. Reach 2 is located north of Readrhé
Kinder Morgan Mission Valley Terminal (MVT), a fueling facility, is located northwest of
Reach 2. Residential and commercial developmentuated to the east ofll5.

The San Diego Rivawvatershedhydrologic unit (HU) 907hasa drainage area of approximately 440
squaremiles, ands the second largebiU in San Diego County. The San Diego River watershed
also supports the largest populat@rany of the watershedls San DiegdCounty,at approximately
475,000 The lower portion of the watershed is more highly urbanized then the eastern portion of the
watershed (Project Clean Wagf15. Reaches 1 and 2 of the Murphy Canyon Channel are located
in hydrologic subarea 907.11 of the San Diego River wate(#Bad®013).

Flows fromthe Murphy Canyon Channdtain to the lower portion of the San Diego RivEne
San Diego River is an environmahly sensitive area and has multiple beneficial use
designationd RWQCB 2011) Flows from the San Diego Riva&ventually discharges to the
Pacific Ocean at the river mouth in Ocean Beach.

As a result of National Pollution Discharge Elimination System¥E8) regulatoryand other
drivers the City hasprepared both jurisdictional and watershed scale plans that detail
operational, administrative and structural activitiesdompliance with requirement{ 2015,
the City updated its Jurisdictional Runoff amkagementPlan (RMP) and is working
collaboratively with stakeholders in the San Diego River to complete a watershekinoam as
Water Quality Improvement PlaWQIP). T h e  Cdual ye§psnsibilityfor water quality
management and operation and maiatee of the storm drain systeame integrated by
implementation of the MMP, JRMP and WQIPhe City thereforeperforms @eration and
maintenance activitgein the Murphy Canyon Channel within the context of the integrateer
quality improvement anflood control risk managemeapproach identified in the MMP, JRMP
and WQIP documents
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1.4 Maintenance Activity

The Murphy Canyon Channehaintenanceroject IMP and IA package receivea Notice of
Decision approwng the Sibstantial Conformance Review on April 24, 2014 Approriate
environmental permits were also issued by the CDFW, RWQ@GBACOE in 20B and 204
(IMP 2013c; City of San Diego 201Budek 2015aa

The maintenance project consstof excavating accumulated vegetatisediment trash, and
debristhat significantly restricthe capacity of théMurphy Canyon @Gannelto convey storm
flows andincrease the risk dfooding Aspr escr i bed by t h ahe MMphy s
Canyon Channetequiral vegetationand sedimentemoval to retain thelesignstorm water
conveyance capacitylHHA 2013). The City was permitted to use heavy equipment to
collectively remove 8,000 to 11,500 cubic yards of matanaluding £dimentand veetation
within a project area ofapproximately 2.66 acredesignatedas channel maintenance areas,
access/loading areas, and staging/stockpilingsafemure 2) (IBA 2013). Throughout the
project there were no constructioglated road closures (Dudek 2@l
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Figure2. Vicinity of Project WorkAreas
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2 CHANNEL ASSESSMENT

This section summarizezirrentmaintenance practices, avoidance and minimization measures
andexistingadjacent infrastructurand constraintfor the Murphy Canyon Channel

2.1 Current Maintenance Level

The Murphy Canyon Channel is located in a natural flood pldie Murphy Canyon Channel
and the adjacent stadium parking lot area are withirFdueral Management Agency (FEMA)
SpecialFlood Hazard Areas Subject to Inundationtbg tpercent Annual Chance Flood (100
year floodplain) designated Zone {@igure 4). Before maintenance, the Murphy Canyon
Channel did not have the capacity to completely convey tlgeal storm flows without
overtopping the banksf the channe{(IHHA 2013). The Qualcomm parking lot has a history of
flooding issuesdue to the limited capacity in the Murphy Canyon Channel. The most recent
flooding occurred inate December 20dwh en t he stadi umés parking |
storm (ABC 10 News 2014)n 2010, more severe flooding occurred atieé Qualcommfootball

field was covered by 1.5 milliogallonsof water due to overflow oftorm waterin the San
Diego River(Kenney 2013

2.1.1 Past Maintenance

Reach 1 othe Murphy Canyon Channel was originally permitted and constructed in 1965, and
maintenance has been inconsistent since its establishment. In 1978, a redesign was submitted,
and a berm was installed along the west bankhefReaches 1 and 2. The channakltbeen
maintained on an as needed basis up until 2003, when the City received an emergency
authorization through Regional General Permit 63 for maintenance activities, which were then
conducted in 2005. In 2011, the City applied for additional emergarnhgprzations, but only a

draft Streambed Alteration Agreement from the CDFW was issued. No maintenance activities
were conductedt that timg(IWQA 2013).

2.1.2 Purpose and Location

The Murphy Canyon Channel is located in an extensively developed area between Qualcomm
Stadium and-IL5. The purpose of periodic maintenance of the Murphy Canyon Chanteel
restore capacity to the channel and prevent flootbngurrounding infrastructurey remonng
accumulated sediment, trash, and debris prior to transport downstream to the San Diedo River.
March of 2013, URSevaluaked the premaintenancechannel conditionsot determinethe
vegetation, sediment, and debris level from a hydrologicdl laydraulic standpoint. Little
information was available on the hydrologic and hydraulic design of the channels; consequently,
the hydrologic estimations in tHelHA report are based on the FEMA Flood Insurance Studies
for San Diego Count{iHHA 2013, FEMA 2014).
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Reach 1 was not thoroughly assespddr to maintenanceuring the site visit due to limited
access and visibility from high vegetation density. Indirect methods such as topography, aerial
photos, and limited recent survey data were used toemgpl site observations and data. It was
determined thathe Murphy Canyon Channel wiémghly vegetated throughout, except at the
bridge crossings. The sediment deposition amount for the analysis was estimatezhizasite

visit, visual observations, dnasbuilt information. It was estimated that Reach 1 contained
approximately one to three feet of sediment deposition. Based on subsequent field investigations
actual sediment depths mhagvebeen as high as six to sevdret inlocalized portios of the
channel.The maintained portion oReach 1 was approximately554feet longandoccupied a

total of 0.87 acres Dudek 2015a)Reach 2 of the Murphy Canyon Channel is a condnesel,
trapezoidal channelvhich contained approximately one foot of sedimelefposition (IHHA
2013).The portion of the Reach 2 maintained by the City agsoximately206 feet long, was

an average of 20 feet wide, ranged frof8 feet deep, and occupied approximatelyBalres

(IHHA 2013 Dudek 2015

The premaintenancepeak average flow rates foReaches 1 and @ere 510 awbic feet per
second (cfs)n the 2year storm, 1,050 cfs for theyear storm, 2,000fs for the 25year storm,
and 2,700 cfs for the 5¢ear storm (IHHA 2013). Channel maintenahesenable the channel
to convey a higher flow rate in a storm, drasprovidal flood relief for surrounding properties
including the Qualcomm stadium parking lot, roadways, and infrastructarehe pre-
maintenanceondition,a low point in the west channel berm also impacieshnel conveyance
capacity(IHHA 2013). Reach 1 hlhlow spots along the west berm whislould haveprevened
the segment from containing they®ar storm flow postnaintenanceWith full repair to the
damaged berm, the Reach 1 segnoamt conveythe 10-year stormAfter maintenance, Reach 2
can convey the 20 year storm with vegetation and sediment removed.

2.2 Maintenance Practice Modification Evaluation

Current maintenance practices include sediment and vegetation removal. This section evaluates
theefficacy of these practices.

2.2.1 Maintenance Practices

Channel maintenance includk sediment and vegetation removalbut did not include

modification to the characterJope, or size of the original designs thle Murphy Canyon
Channel The general matenance procedungsedwithin the channels consest of mechanized
earthmoving equipment.The approachused tomaintain the Murphy Canyon Channel is
described below
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The Murphy Canyon Channefreceives perennial flow due to yeaound runoff from
groundwater treatment and dischamysivities (IWQA 2013) Prior to maintenance, berm,
visqueen, and pumpsene installed at the northern limits of the channel maintenance area to
divert dry weather flows downstream prior to asating maintenance actitres. The diverted

dry weather flows wre dischargedto a location south of the maintenance area near the
confluence of Murphy @nyon Channeand San Diego Rivef-our access areasd loading
areaq1A through 1Dshown on Figure 2yere selected based efficiency of maintenance and
location of exotic invasive species on the channel babksldk 2015 Maintenance bea
within the upstream portion of Reach 1 to dredge the channel oioaitcess andobhdingarea

1D to gain access to Reacl{Fgure 2) Maintenance work thebegann Reach 2andcontinued
accesgn and out of the channel via@ssand loading @aea 1D within Reach 1(IMP 2013.

Fiber mulch and visqueen were used to contain sediment stored in the stockpile area which was
located approximaty 200 feet west of the channel in the Qualcomm Stadium parking lot
(Dudek 2015c)The permit authorizethe excavation o& total maximum ofL5,000cubic yards

of materialand sediment to be removed fraime Murphy Canyon Chann@MP 2013).

Once Reach Wasmaintained, the remaining portion of Reactwdsdredged south towards the
San Diego River confluenceThe bulldozer and loadeenteed the channel pusd the
accumulatednaterial to the closest access doading area, where an excavataassgtationed
just outside of the berfiMP 2013) The excavator scoed mateial from the channel and load

it into a rock truck waiting along the paved parking lot adjacent to the chaihel material
trucks therhauled he material taMiramar Landfill Qudek 2015& Approximately 0.02 acres of
Reachl was cleared of vegetatiamnly since inundation of the channel prevented equipment
from removing sedimentAdditionally, gproximately 0.25 acee of Reach 1could not be
maintained due to logisti¢g®udek 201%).

Based on a review of the preaintenance and design conveyance capacity of Murphy Canyon
Channel Reaches 1 and 2 areas, current maintenance practices provide limited flood protection
for surrounding areas. Reduced maintenance practices such asitmamddrof vegetation and
leaving root structures and accumulated sediment in the channels would further reduce this
limited level of flood protection to surrounding property and infrastructure by providing a
mechanism for additional sediment accumulatiod aegetation growthLeaving the roots in

place would likely result in rapid regrowth of aboveground biomass, reducing channel capacity
and negatively affecting adjacent habitats and the flood capacity within the adjacent areas

2.2.2 Alternatives

This section descrilsalternative maintenan@pproaches

8665-13
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Vegetation ClearingVegetation clearing is identified in the MMP as a maintenance alternative
to minimize habitat and/or watguality impacts in sensitive channel are#&s. the pre
maintained conditio, asmuch as &/ feet of @diment accumulated some areas of the Channel
(IHHA 2013). Vegetationtrimming alone cannotrestore thedesigncapacity of the Murphy
Canyon Channadllue to the accumulated sediment, trash, and debris in the chdagetation
trimming by handwithout sediment removalllows forReach 1 to convegpproximatelythe 2

year stormSediment and vegetation removal that includes the vegetative root system allows for
Reach 1 to convey approximately theyigar stormFurther, egetaton clearing of the channel

by handhas the same biological impactrasnovingboth sediment and vegetatioAccordingly,
vegetationtrimming alone would result in an insignificant increase in channel conveyance
capacity.More frequent maintenance is needfednly vegetationis remowed since the original
design capacity of the channel is not restored

Frequency Observational evidence indicates that even relatively small storm events can result in
sediment accumulation ardlow vegetation establishment in the San Diego area channel areas.
Maintenance frequency is discussed in detail in Sectian 2.3

Native Species RecruitmerA mixture of native and nenative species were removed from the
Murphy Canyon Ganné (Dudek 2015; Dudek 2015c)A mixture of native,nonnative and
invasive species redutehe capacity of the channehich lead to flooding of the surrounding
areas. A significant portion of the plants present inctrennel were native specieswever, the
presene of native vegetation reduwtéhe capacity of the channel to below acceptable levels.
Since both native and nemative species contribute to flood control issthleese would still be
flooding impacts if only nomative species were removed from the Murphy Canyon Channel
Removal of nomative species, and recruiting or leaving native vegetation intamtld not
prevent the need for maintenance to reduce flookl tds surrounding areadn order to
reestablish native species in disturbagdland areas, the access and loading areas were
revegetated using a native erosion control seed mix. Tdneas will be monitored by City staff
for 25 months after seeding to erswestablishment of species to provide adequate erosion
control (Dudek 2015aMaintenance of existing vegetatidvasbeen performedand should be
continue to be conductgxkriodically to ensure flood protection for the surrounding areas.

Enhance ChannelCapacity The Murphy Canyon Channel area is constrained by surrounding
development, including existing transportation, industraald commercial uses. There are
limited opportunities to enhance the channel capacity unless significant infrastructureschange
are considered. Existing infrastructure and the proximity of the channels to the FEMA floodway
provide significant constraints to channel capacity enhancements. The IHHA discusses four
potential alternatives to improve channel capacity: raising the ehdmamks by constructing
walls or berms along the top of the channels, divediogn wateiin pipes around constrained
segments, widening channels to accommodate vegetation, and reduesitg ofinoff (HHA

8665-13

DUDEK 12 October 2015



Channel Maintenance Special Study i Murphy Canyon

2013). Of the discussed alternatives;ifé runoff reduction may provide a logrm option for
reducing flow volumes and localized flooding in the Mission Valley area. However, watershed
based projects that result in measurable runoff reduction to the Mission Valley area may take
decades to imphaent. The physical constraints of the channels are discussed in more depth in
Section 2.7, and opportunities for enhancing channel capacity are elaborated on in Section 3.1

2.3 Maintenance Frequency Assessment

Over the past decadenaintenance withithe Murphy CanyorChannelhas beerinconsistent

and sporadic.Channel maintenancehas beenconducted on an as needed badige to
hydrological conditions, sensitive biological resource protecti@mvironmental permitting
challengesand weatheconstrains. This section analyzes the results of the current frequency of
maintenance, and evaluates flotential impacts of changes in maintenance frequency.

In its premaintenanceondition, the capacities éteactes1 and 2can accommodate less than

the 2yea storm Material likely accumulates within the two channels at diffenates, which
depend on a variety of environmental factans|udingthe intensity of rain evesgtthe timing of

rain evens duringthe wet season, the quantity of trash that is mixed in with sedinagilt,other
environmental factorsMoving forward, the MMP process provides a framework to document
maintenance effort, sediment accumulatiand vegetation establishment rates. The City may
use current maintenance effort documentation processes and other data such as local
precipitation and large scale climactic information to estimate optimum frequency of
maintenance activities in the Murphy Canyon Channel area.

Given annual rainfall averagegpmoximately nine inches in the San Diego region, it is
anticipated that even limited accumulation of sediment and trash from the contributing watershed
area will reduce the conveyance capacity of the Murphy Canyon Chaftezl.maintenance

was performedthe channel conveyance capadiy Reach lincreased to approximately tié-

year stormThe 10year storm provides limited flood protection for the infrastructure adjacent to
the Murphy Canyon Channel. During wet years, annual maintenance may be redjuioe
maintain design capacity of tihvurphy Canyon Gannel.

2.4 Herbicide Needs Assessment

The Murphy Canyon Channel, during pasdintenance periods, could be characterized by
recruitment and growth of nemative species. The IMP for Murphy Canyon Ch&inmaintenance

did not include the use of herbicides to eradicate Arundo and other invasive species nor were any
used during maintenance (Dudek 2015a).Natives were removed using mechanized equipment
removing the roots and sediment from the chartebicide usage may be considered for future
maintenance activities depending on site conditions including channel flow.
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2.5 Vegetation Assessment

In the premaintenance conditionhitee vegetation communities (including disturbed forms) and
four land cove typeswere present in the maintenance area, including access and staging areas
(Table 2).The vegetation communitiesre identified as freshwater marsh, southern willow
scrub, southern riparian forest, open water, disturbed/ruderal habitat, devéhmpledand
developed/concrete chanriEigure 3.

Table 2
Mapped Vegetation Communities Present in the
Murphy Canyon Channel Areas Prior to Maintenance

Channel Acreage
Vegetation Community Reach 1 Reach 2 Impacts
Wetland
Freshwater Mafsh 0.65 0.07 0.72
Southern Riparian Fdrest 0.21 - 0.21
Disturbed Southern Willow Scrub 0.25 - 0.25
Open Water/Natural Flood Channel 0.04 - 0.04
Developed/Concrete Channel - 0.02 0.02
Subtotal 1.18 0.09 1.2
Upland
Disturbed/Rudekbitat 0.14 0.01 0.15
Developed Land 1.29 o} 1.29
Subtotal 1.43 0.01 1.44
Total 2.58 0.10 2.68

As a result of thenaintenance activityffreshwater marskvasthe largest vegetation community
impacted inthe premaintenance area for Reach 1. Treshwater marsh in Reach 1 suppdrt
native speciemnonnative species, andvasive specieshe three dominant species found in the
freshwater marsh communityerecattail (Typhasp.), arroyo willow $alix lasiolepi}, and curly
dock Rumex crispys(IBA 2013) Tule or hardstem bulrusiS¢hoenoplectus aculusere the
primary species removed from the freshwater marsh habitat, while theatiga castor bean
(Ricinus communjsand giant reedArundo donakx were present in disturbed ared@dudek
2015b) Premaintenance juvenile arroyo willow trees dominateddiséurbed southern willow
scrub habitain Reach 1Dudek 2015b).
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Figure 3 Biological Resources
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Figure 4 100-Year Flood Zone
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